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Pre-synthesized
DNA (e.g. from
PCR or oligo
synthesis)

Robotically
deposited  on
treated glass
microscope slides
in regular array

Spotted 
DNA Arrays
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DNA arrays are used to measure the
composition of complex nucleic acid
samples in parallel at high speed and with
reasonably high accuracy and (in principle)
low cost

Two-color comparative hybridization to
arrays measures relative (not absolute)
abundance of each nucleic acid
represented on the array

Accurate (~25% error)
Sensitive (detect 1.5x changes at less
than 1ppm)
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When the hybridized
material is cDNA prepared
from mRNA isolated from
two different biological
samples, the result of the
hybridization is the
measurement of relative
transcript abundance
between the two samples.

Spellman et al. 1998
Cho et al. 1998
Cho et al. 2001
Whitfield et al. 2001

Changes in transcript abundance during the yeast cell cycle
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Membrane-bound
Polysomes
Membrane and
secreted proteins

Free polysomes
Cytoplasmic and
nuclear proteins

Use of cDNA Microarrays to Identify Genes Encoding
Membrane and Secreted Proteins

Diehn et al. 2000
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Free- and membrane-bound transcripts in human and yeast cells

Takizawa 2000
Ren et al. 2001
Iyer et al. 2001
Lieb et al. 2001
Simon et al. 2001
Lee et al. 2002
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Wang et al. 2002
Lam et al. 2002
Fan et al. 2002
Bernstein et al. 2002
Gutierrez et al. 2002

Measuring mRNA turnover rates using cDNA microarrays
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Spots can now be
printed with center
to center spacing of
less than 100um,
allowing for more
than 150,000 spots
to be printed on a
standard glass slide.

A good robot can now
print 50,000 spots on
200 slides in 24
hours

Spotted 
DNA Arrays
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Yang et al. 2002 NAR
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Excellent review by J. Quakenbush 2001 Nature Reviews-Genetics
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Mike Eisen’s Cluster software:  available at  http://rana.lbl.gov

Also other commercially-available software:  Genespring, Spotfire
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Final words about microarray data analysis

1. While analyzing data, always be aware of:
-- exact features of the experiment
-- normalization method 

2. Be careful about gene annotations:
-- often limited
-- sometimes incorrect
-- many genes have multiple functions that are hard to capture

3. Remember that cells may experience the experimental conditions
beyond your interpretation …
-- be aware of pleiotropic conditions
-- be aware of secondary effects of conditions

4. The power of comparison:  many responses may not be specific
      to your conditions


